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Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 14 sheets. 

3. This report contains indications relating to the following items: 



J I^XJ Basis of the report 

H d] Pnority 
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jV I I Lack of unity of invention 
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1. With regard to the elements of the international application:* 
I I the international application as originally filed 
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pages 1-2,6-8,10-39 , as originally filed 
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pages 3-5,9,9/1 , filed with the letter of 25 September 2000 (25.09.2000) 



the claims: 
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the drawings: 
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the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
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the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international prehminar>' examination (under Rule 55.2 and/ 
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contained in the international application in written form. 
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filed together with the international application in computer readable form. 
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the claims, Nos. 
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* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originallv filed" and are not annexed to this report since thev do not contain amendments (Ride 70 16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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Claims 1, 7, 14, 15, 26, 27, 70, 71, 74 and 78 to 83 

Document 1 (JP, 63-291271, A (Hitachi, Ltd,), November 
29, 1988 (29.11.88), entire text; Fig. 1 to 4) discloses a 
head support mechanism, and a method for manufacturing the 
same, that is provided with a head and a slider supporting 
said head and in which the head is tracked by the main 
driving means, wherein the head support mechanism is 
additionally provided with a flexure and an auxiliary 
driving means formed on the flexure makes the head formed 
of a thin film move very slightly. Since the inventions 
disclosed in Claims 1, 7, 14, 15, 26, 27, 70, 71, 74 and 
78 to 83 are included in the head support mechanism 
disclosed in the above-mentioned Document 1, these claims 
lack novelty. 



Claims 2 to 5, 8, 9, 41 to 48 and 71 to 93 

Document 2 (JP, 10-209517, A (Matsushita Electric 
Industrial Co., Ltd.), August 7, 1998 (07.08.98), entire 
text; Fig. 1 to 6) discloses a piezoelectric body 
comprising a PZT thin film formed using the sputtering 
method and a method for manufacturing the same. It would 
be obvious to a person skilled in the art to use the 
piezoelectric body and the method for manufacturing the 
same disclosed in Document 2 as the piezoelectric body 
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Dociament 3 (JP, 10-177772, A (Sony Corp.)/ June 30, 
1998 (30.06.98), entire text; Fig. 1 to 18) discloses a 
head support mechanism comprising a plurality of flat 
spring sections which are formed in a shape that radiates 
out from the rotational centre and formed to be 
essentially perpendicular with the surface of a disk and a 
head support mechanism comprising a first member and a 
second member. It would be obvious to a person skilled in 
the art to use the head support mechanism disclosed in 
Document 3 as the head support mechanism disclosed in 
Document 1 . 

Concerning Claim 30 

Document 4 (JP, 10-134534, A (Hitachi, Ltd.), May 22, 
1998 (22.05.98), entire text) discloses the feature of 
making the rotational centre and the centre of gravity of 
the first member match. It would be obvious to a person 
skilled in the art to use the first member disclosed in 
Document 4 as the first members of the head support 
mechanisms disclosed in Documents 1 and 3. 

Claims 40 to 69 

It would be obvious to a person skilled in the art to 
use the piezoelectric body disclosed in Document 2 and the 
head support mechanism disclosed in Document 3 as the 
piezoelectric body and the head support mechanism 
disclosed in Document 1. 
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AMENDMENT BRIEF 



(Amendment under Section 11) 



To: Commissioner of the Patent Office 



1. 



Identification of International Application 
PCT/JP99/05061 



2 . Applicant 

Name: MATSUSHITA ELECTRIC INDUSTRIAL CO,, LTD. 
Address: 1006, Oaza Kadoma,. Kadoma-ahl, 



Country of nationality: Japan 
Countiry of residenoes Japan 

3 • Agent 

Name: (7828) YAMAMOTO Shusaku 

Address: Fifteenth Floor, Crystal Tower, 2-27, Shlromi 
1-chome, Chuo-ku, Osaka -shl. 



5. Subject Matter of Amendment 
The claims are amended as follows : 

(1) At page 40, line 7 [corresponding to page 64, 
lines 9-11 of the translated (English) speoif icatlon] , "the 
driving sub-means causes the head to have a micro -movement 
by utilizing flexural deformation of the thin film" is 
amended to --the head support mechanism further comprises 
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a flexure for supporting the slider; the driving sub -means 
is formed on the flexure and causes the head to have a 
micro -movement by utilizing flexural deformation of the 
thin film; and the flexure includes a plurality of plate 
spring portions--. 

(2) At page 40, lines 22-24 [oorresponding to page 64, 
line 31 to page 64. line 2 of the translated (English) 
apaclfiaatlon] , "the head support mechanism includes a 
plurality of plate spring portions disposed in a radial 
arrangement from a rotation center; the driving sub-means 
Is formed on the plurality of plate spring portions" is 
amended to -- the plurality of plate spring portions of the 
head support mechanism are disposed In a radial arrangement 
from a rotation center of the slider--, 

(3) At page 41, line 6, [corresponding to page 65, 
lines 16-18 of the translated (English) specif ioatlon] "the 
driving sub-means causes the head to have a micro -movement 
by utilizing flexural deformation of the thin film" is 
amended to --the head support mechanism further comprises 
a flexure for supporting the slider; the driving sub -means 
is formed on the flexure and causes the head to have a 
micro -movement by utilising flexural deformation of the 
thin film; and the flexure Includes a plurality of plate 
spring portions--. 

(4) At page 43, lines 12-14 [corresponding to page 68, 
lines 8-12 of the translated (English) specif icat ion] , "the 
head support mechanism includes a plurality of parallel 
spring portions formed substantially perpendicular to the 
disk surface; the driving sub-means is formed on the 
plurality of parallel spring portions" is amended to -- 



2001$ 3fll4B 23:11 



S. YAMAMOTO OSAKA 



P. 39/182 





- 3 - 



P21480 



the plurality of plate spring portions of the head support 
mechanism are a plurality of parallel springs formed 
substantially perpendicular to the disk surface--. 

(5) At page 43, lines 18*20 [corresponding to page 68, 
lines 18-22 of tlie translated (English) specification], 

"the head support mechanism includes a plurality of plate 
spring portions disposed in a radial arrangement from a 
rotation center; the driving sub-means is formed on the 
plurality of plate spring portions" is amended to --the 
plurality of plate spring portions of the head support 
mechanism are disposed in a radial arrangement from a 
rotation center of the slider-- • 

(6) At page 49 « line 25 [corresponding to page 76. 
lines 19-21 of tlie translated (English) specification] , 
"the driving sub -means causes the head to have a micro - 
movement by utilizing flexural deformation of the thin film" 
is amended to --the head support mechanism further comprises 
a flexure for supporting the slider; the driving sub-means 
is formed on the flexure and causes the head to have a 
micro -movement by utilizing flexural deformation of the 
thin film; the f J^exure includes a plurality of plate spring 
portions-- . 

The specification is amended as follows: 

(7) At page 3^ line 24 [corresponding to page 5, 
lines 18-20 of the translated (English) specification], 
"the driving sub-means causes the head to have a micro- 
movement by utilizing flexural deformation of the thin film" 
is amended to - -the head support mechanism further comprises 



20011 3^148 23:11 



S. YAMAMOTO OSAKA 



P. 38/182 





- 4 - 



P214a0 



a flexure for supporting the slider; the driving sub-means 
is formed on the flexure and cause the head to have a 
micro -movement by utilizing flexural deformation of the 
thin film; and the flexure includes a plurality of plate 
spring portions--. 

(8) At page 4, lines 5-6 [corresponding to page 6, 
lines 4-5 of the translated (English) specif laat Ion] , "The 
thin film and the slider may be disposed along a tracking 
direction of the head" is amended to - -The plurality of plate 
spring portions of the head support mechanism may be disposed 
in a radial arrangement from a rotation center of the 
slider-- . 

(9) At page 4, lines 11-12 [oorrespondlng to page 6, 
lines 16-18 of the translated (English) specification], 
"the driving sub-means causes the head to have a micro - 
movement by utilizing flexural deformation of the thin film" 
is amended to --the head support mechanism further comprises 
a flexure for supporting the slider; the driving sub-means 
is formed on the flexure and cause the head to have a 
micro-movement by utilizing flexural deformation of the 
thin film; and 1;he flexure includes a plvurality of plate 
spring portions--. 

(10) At page 5, lines 16-19 [corresponding to page 8, 
lines 18-21 of the translated (English) specification], 
"The head support mechanism may include a plurality of 
parallel spring portions formed substantially 
perpendicular to the disk surface; the driving sub-means 
may be formed on the plurality of parallel spring portions" 
is amended to --The plurality of plate spring portions of 
the head support mechanism may be a plurality of parallel 
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springs formed substantially perpendicular to the disk 
surface-- . 

(11) At page 5, lines .21-22 [oorresponding to page 8^ 
lines 25-28 of the translated (English) speolfloatlon] , 

"The head support mechanism may Include a plurality of plate 
spring portions disposed in a radial arrangement from a 
rotation center; the driving sub -means may be formed on the 
plurality of plate spr'ing portions" is amended to --The 
plurality of plate spring portions of the head support 
mechanism may be disposed in a radial arrangement from a 
rotation center of the slider--. 

(12) At page 9, line 1 [oorresponding to page 14 ^ lines 20-22 
of the translated (English) specif Icat ion] , "the driving 
sub-means causes the head to have a micro -movement by 
utilizing f lexural deformation of the thin film" is amended 
to --the head support mechanism further comprises a flexure 
for supporting the slider; the driving sub-means is formed 
on the flexure and cause the head to have a micro-movement 
by utilizing f lexural deformation of the thin film; the 
flexure includes a plurality of plate spring portions--. 

6. List of Attached Documents 

"Claims": new sheets of p. 40, p. 40/1, p- 41, p. 41/1, 
p. 43, p. 49, p. 49/1 (one each) 

[corresponding to p. 64« p. 65, p. 66, p. 66/1, p* 67. 
p. 68, p. 75, p. 76, p. 76/1 of the translated (English) 
specification] 



"Specification": new sheets of p. 3, p- 3/1, P- 4, p. 4/1, 
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5, p. 9, p. 9/1 (one each) 

[aorrespondlng to p. 3, p. 4, p. 5, p. 5/1 « p. 6, p. 7, 

p. 7/1. p. 8, p. 9, p. 14, p. 15, p. 16, p. 16/1 of the 

translated (English) speolflaatlon] 
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for serving the latter function Is referred to as a flexure 
or glmbal (hereinafter referred to as a "flexure"). 

Japanese Laid-open Publication No. 9-73746 
5 discloses a head support mechanism Including mlcro^movement 
driving means such that first and second piezoelectric thin 
films are provided In parallel on one surface of a load beam 
In a longitudinal direction thereof, and< third and fourth 
piezoelectric thin films are provided facing the opposite 

10 surface. However, In order to obtain a large displacement 
for enabling tracking in this structure, it is necessary 
to expand or contract (deform) the piezoelectric thin films 
against a substantial inplane rigidity, which requires a 
high driving voltage (e. g., 50 V) because the expansion 

15 and contraction directions (displacement direction) of the 
piezoelectric thin film are within the plane of the 
piezoelectric thin film. 

Japan Society of Mechanical Engineers, the 75th 
20 Ordinary General Meeting Convention Speech Papers (IV) 
(1998, March 31 to April 3, Tokyo), pp. 208-209 discloses 
a two-stage controlled actuator mounted on a back face of 
a slider- Th^-s amounts to a driving mode in which 
piezoelectric ceraunios are employed as micro-movement 
25 driving means, and In which a multi-layer structure Is 
adopted In order to reduce a driving voltage, A multi- 
layer structure including a multitude of layers is designed 
so as to reduce a driving voltage. In this case, too, the 
expansion and contraction directions (displacement 
30 direction) of the piezoelectric ceramics are within the 
plane of the piezoelectric ceramics multi-layer structure. 
Therefore, the piezoelectric ceramics need to be expanded 
or contracted (deformed) against a substantial Inplane 
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rigidity, which dlsadvantageously requires a coneiderably 
high applied driving voltage (e. g. , 20 V), similar to the 
above -described conventional example dlacloaed in Japanese 
Laid-open Publication No. 9-73746 • Since this two-stage 
5 controlled actuator is of a type which is mounted on the 
back face of a slider « a thicXness of the magnetic disk 
apparatus in a height direction thereof is increased, which 
hinders the reduction in size and thickness of the magnetic 
disk apparatus. 

10 

An applied driving voltage of several tens of volts 
is reqpiired for the above -described conventional micro- 
movement driving means. Whereas a typical reproduction 
signal in a magnetic disk apparatus is generally on the order 
15 of millivolts, the driving voltage for the above -de scribed 
conventional micro -movement driving means is on the order 
of several tens of volts • Therefore, some influence is 
expected on the reproduction signal due to the driving of 
the micro -movement driving means. 

20 

With the above -de scribed conventional example, it 
may be difficult to obtain a large displacement for tracking 
along a tracking, direction, or a high driving voltage may 
be required to obtain a large displacement. Indicative of 
25 problems associated with a poor driving effioienoy. 

Furthermore, there are structural disadvantages in 
view of reduction in size and mass of the magnetic disk 
apparatus « The present invention was made in order to solve 
30 these conventional problems* 

An objective of the present invention is to provide: 
a head support mechanism including micro -movement driving 
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means whloh realizes high-speed and high-precision traclclng 
so as to be compatible with narrow traak pitches required 
due to an increasing areal recording density while the 
micro -movement driving means is easy to produce and is driven 
5 with a low driving voltage at a practical level; an 
information recording/reproducing apparatus incorporating 
the same; and a method of manufacturing the head support 
mechanism. ' 

10 DISCLOSURE OF THE INVENTION 

A head support mechanism according to the present 
invention is a head support mechanism comprising a head and 
a slider for carrying the head« the head being caused to 

15 track by main driving means, wherein: the head support 
mechanism further comprises driving sub -means comprising 
a thin film and causing the head to have a micro -movement ; 
and the head support mechanism further comprises a flexure 
for supporting the slider: the driving sub -means is formed 

20 on the flexure and cause the head to have a micro -movement 
by utilizing f lexural deformation of the thin film; and the 
flexure includes a plurality of plate spring portions , As 
a result, the aforementioned objective of the present 
Invention Is aodompllshed. 

26 

The thin film may have a film thioJcness equal to or 
less than 10 Um. 

The thin film may be f ormecl on a base material and 
30 has a film thickness equal to or less than 10 /Xm; and the 
thin film may be formed on the base material by using a film 
growth process. 
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The film growth process may comprise a direct film 
growth process. 
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The film growth process may comprise a transcription 

process. 

The plurality of plate spring portions of the head 
5 support mechanism may be disposed in a radial arrangement 
from a rotation center of the slider. 

An information recording/ reproducing apparatus 
according to the present Invention is an Information 

10 recording/reproducing apparatus comprising: a head support 
mechanism having a head and a slider for carrying the head; 
main driving means for causing the head to track via the 
head support mechanism, so that information on a disk is 
recorded/ reproduced by means of the head, wherein: the head 

15 support mechanism comprises driving sub-means comprising 
a thin film and causing the head to have a micro -movement ; 
and the head support mechanism further comprises a flexure 
for supporting the slider; the driving sub-means is formed 
on the flexure and cause the head to have a micro-movement 

20 by utilizing f lexural deformation of the thin film; and the 
flexure includes a plurality of plate spring portions. As 
a result, the aforementioned objective of the present 
Invention Is accomplished. 

25 The thin film may be formed so that the thickness 

direction substantially coincides with a tracking direction 
of the head. 



The thin film may have a film thickness egual to or 
30 less than 10 Mm, 

A main portion of a member comprised by the driving 
sub-means may be disposed in a space within the thickness. 
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from the disk surface^ of the slider along a height 
direction • 

The driving sub -means may be in the vicinity of a 
position along a height direction from the dislc surface of 
a center of gravity of the slider. 



The head support mechanism may include a plurality 
of thin plate spring portions formed substantially 
10 perpendicular to the disk surface. 

The driving sub -means further may comprise a base 
material to function as an actuating plate; and the base 
material may comprise a spring material. 

15 

The driving sub-means may be of a piezoelectric type , 
electrostatic type« electromagnetic type, magnetos trictive 
type I or shape memory alloy type. 



20 The driving sub -means may comprise a piezoelectric 

material # electros trictive material, or magnetos trictive 
material. 

The head support mechanism may comprise: a first 
25 member coupled to the slider; and a second member coupled 
to the main driving means, wherein the driving sub-means 
may be formed on the first member. 



The first member may comprise a flexure for causing 
30 the slider to follow the disk surface. 



The first member may further comprise a thin metal 
plate; the thin metal plate includes a bent portion which 
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±8 formed by bending; and the driving sub-means may be formed 
on the bent portion. 

The bent portion may be bent in a direction which 
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Is substantially perpendicular to the disk surface; and the 
hent portion may Include a grooved portion for enhancing 
the processing precision of the bending. 

5 The bent portion may be formed so that its bent 

height dimension is smaller than a dimension of the slider 
along a first direction which is a rotation axis direction 
of the disk; and a dimension of the driving sub-means along 
the first direction may be smaller than the dimension of 
10 the slider along the first direction. 

The head support mechanism may further comprise a 
driving sub -means f ozonation member on which the driving 
sub*-means is formed; and recording/ reproducing signal 
16 wiring coupled to the head may be formed on the driving 
sub -means formation member. 

The plurality of plate spring portions of the head 
support mechanism may be a plurality of parallel springs 
20 formed substantially perpendicular to the disk surface; and 
the driving sub -means may translate the head along a tracking 
direction. 

The plurality of plate spring portions of the head 
25 support mechanism may be disposed in a radial arrangement 
from a rotation center of the slider; and the driving 
sub-means may rotate the slider around the rotation center, 
and cause the head to have a micro -movement along a tracking 
direction . 

30 

The plurality of plate spring portions may comprise 
a plate spring portion having a longitudinal direction along 
the tracking direction. 
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The plurality of plate spring portions may comprise 
a plate spring portion having a longitudinal direction along 
a direction substantially perpendicular to the tracking 
5 direction. 

The head support mechanism may comprise a pair of 
driving sub-means . i 

10 The driving sub-means may be located so as to be 

substantially parallel to a direction In which the slider 
Is disposed* 

The driving sub -means may be disposed in such a 
15 manner that extensions of directions In which the driving 
sub-means are disposed constitute predetermined angles with 
respect to an extension of a direction in which the slider 
Is disposed, so as to Intersect at a leading end of the head 
support mechanism. 

20 

The driving sub-means may constitute an angle equal 
to or greater than 15** with a plane perpendicular to disk 
surface . 

25 The head support mechanism may further comprise a 

first member coupled to the slider; the driving sub -means 
may be formed on the first member; and the driving sub- 
means may be disposed In such a manner that a center of 
gravity of the first member Is located In the vicinity of 

30 an Intersection between extensions of directions In which 
the driving sub -means are disposed* 
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The PLT layer may oontain substantially no Zr- 

The thin film may comprise a metal film which is 
5 layered adjacent to the underlying layer; and the metal film 
may comprise either a platinum film or a titanixam film. 

The base material may include wiring for applying 
a voltage to the thin film, 

10 

The wiring may be formed after the thin film is 
formed on the base material. 

A method for manufacturing a head support mechanism 

15 is a method for manufacturing a head support mechanism 
comprising a head and a slider for carrying the head, the 
head being caused to traclc by main driving means ^ wherein: 
the head support mechanism further comprises driving 
sub -means comprising a thin film and causing the head to 

20 have a micro -movement ; the head support mechanism further 
comprises a flexure for supporting the slider? the driving 
sub -means is formed on the flexure and cause the head to 
have a micro -movement by utilizing f lexural deformation of 
the thin film: the flexure inoludes a plurality of plate 

25 spring portions; the thin film is formed on a base material; 
and the thin film is formed on the base material by using 
a film growth process, comprising: a first step of forming 
the thin film on the base material by using a film growth 
process; and a second step of attaching the slider carrying 

30 the head onto the base material. As a result, the 
aforementioned objective of the present invention is 
accomplished . 
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The first step may comprise a third step of forming 
the thin film on the base material by using a direct film 
growth process. 

5 The third step may comprise a fourth step of 

sequentially layering a metal film, an underlying layer, 
a thin film piezoelectric, and a metal electrode film on 
the base material. > 

10 The third step may comprise a fourth step of 

secjuentlally layering an Insulation film, a metal film, an 
underlying layer, a thin film piezoelectric, and a metal 
electrode film on the base material. 

16 The thin film may comprise a metal film; and the 

third step may comprise a fourth step of forming the metal 
film by either a vacuum process or a process In a liquid. 

The first step may comprise a third step of forming 
20 the thin film on the base material by using a transcription 
process . 

The third step may comprise: a fourth step of 
sequentially layering a metal film, an underlying layer, 
25 a thin film piezoelectric, and a metal electrode film on 
a transcription substrate; a fifth step of adhering the base 
material to a layering surface of the transcription 
substrate; and a sixth step of removing the transcription 
substrate from the metal film. 

30 

The transcription substrate may be formed of MgO, 
sapphire, strontium tltanate, or silicon. 
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The base material may be formed of stainleea steel. 

The base material may be formed of sllloon. 

5 The thin film may comprise a thin film 

piezoelectric? the first step may comprise a third step of 
forming the thin film piezoelectric by an rf sputtering 
method, an Ion beam sputtering method, a sol- gel method, 
a CVD method, or a laser ablation method. 

10 

The first step may comprise a third step of forming 
the thin film on both sides of the base material so as to 
interpose the base material therebetween, 

15 The thin film may comprise a thin film 

piezoelectric; and the first step may comprise a third step 
of forming the thin film piezoelectric. 

The thin film piezoelectric may comprise a PZT film. 

20 

The thin film piezoelectric may comprise a ZnO film. 
The thin film piezoelectric may comprise a FVDF 

film. 

25 

The thin film may comprise a thin film 
piezoelectric; and the first step may comprise a third step 
of entirely covering the thin film piezoelectric with an 
Insulation film. 

30 

The Insulation film may comprise a material whose 
main component is of polyimide, an SAM film« an LB film, 
or nitride. 
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The first step may comprise a third stop of forming 
the thin film on both sides of a position at which the head 
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CLAIMS 

1. (Amended) A head support mechanism comprising a head and 
a slider for carrying the head, the head being caused to 

5 track toy main driving means, wherein: 

the head support mechanism further comprises driving 
sub-means comprising a thin film and causing the head to 
have a micro -movement : , 

the head support mechanism further comprises a 
10 fleacure for supporting the slider; 

the driving sub -means is formed on the flexure and 
causes the head to have a micro movement by utilizing 
flexural deformation of the thin film; and 

the flexure includes a plurality of plate spring 
16 portions. 

2. A head support mechanism according to claim 1, wherein 
the thin film has a film thickness equal to or less than 
lOMm. 

20 

3. A head support mechanism according to claim 1, wherein: 

the thin film is formed on a base material and has a 
film thickness equal to or less than 10 Mm; and 

the thin film is formed on the base material by using 
25 a film growth process. 

4. A head support mechanism according to claim 3, wherein 
the film growth process comprises a direct film growth 
process. 

30 

5 . A head support mechanism according- to claim 3 , wherein 
the film growth process comprises a transcription process. 
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6. (Amended) A head support mechanism according to claim 1, 
wherein the plurality of plate spring portions of the head 
support mechanism are disposed in a radial arrangement from 
a rotation center of the slider; 

5 the driving sub -means rotates the slider around the 

rotation center, causing the head to have a micro -movement 
along a tracking direction • 

7. (Amended) An information recording/reproducing 
10 apparatus comprising: a head support mechanism having a head 

and a slider for carrying the head; main driving means for 

causing the head to track via the head support mechanism, 

so that information on a disk is recorded/ reproduced by means 

of the head, wherein t 
15 the head support mechanism comprises driving sub -means 

comprising a thin film and causing the head to have a 

micro -movement ; 

the head support mechanism further comprises a flexure 

for supporting the slider; 
20 the driving sub -means Is formed on the flexure and causes 

the head to have a micro -movement by utilizing flexural 

deformation of the thin film; and 

the flexure includes a plurality of plate spring 

portions . 

25 

8. An information recording /reproducing apparatus 
according to claim 7, wherein the thin film is formed so 
that the thickness direction substantially coincides with 

30 a tracking direction of the head. 

9. An information recording/reproducing apparatus 
according to claim 7« wherein the thin film has a film 
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thickness equal to or less than 10 Mm. 

10, An information reaordlng/reproduolng apparatus 
according to claim 7, wherein a main portion of a member 
comprised by the driving sub-means is disposed in a space 
within the thickness, from the disk surface, of the slider 
along a height direction. 



11. An information recording/reproducing apparatus 
according to claim 7, wherein the driving sub-means is in 
the vicinity of a position along a height direction from 
the disk surface of a center of gravity of the slider. 

12. An information recording/reproducing apparatus 
according to claim 7, wherein the head support mechanism 
includes a plurality of thin plate spring portions formed 
substantially perpendicular to the disk surface. 

13. An infoannation recording/reproducing apparatus 
according to claim 12, wherein: 

the driving sub-means further comprises a base material 
to function as an actuating plate; and 

the base material comprises a spring material. 

14. An information recording/reproducing apparatus 
according to claim 7, wherein the driving sub-means is of 
a piezoelectric type, electrostatic type, electromagnetic 
type, magnetostrlctiva type, or shape memory alloy type. 

15. An information recording/ reproducing apparatus 
according to claim 7, wherein the. driving sub-means 
comprises a piezoelectric material, electrostrictlve 
material, or magnetostriotive material. 
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16* An information reaordlng/reproducing apparatus 
aooordlng to alalm 7, wherein the head support mechanism 
comprises: 

6 a first member coupled to the slider; and 

a second member coupled to the main driving means, 
wherein the driving sub -means Is formed on the first 
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member. 

17- An Information recording/ reproducing apparatus 
according to claim 16, wherein the first member comprises 
6 a flexure for causing the slider to follow the disk surface. 

18. An information recording/ reproducing apparatus 
according to claim 7, wherein: , 

the first member further comprises a thin metal plate; 
10 the thin metal plate Includes a bent portion which Is 

formed by bending; and 

the driving sub -means is formed on the bent portion. 

19. An information recording/reproducing apparatus 
15 according to claim 18, wherein: 

the bent portion is bent In a direction which is 
substantially perpendicular to the disk surface; and 

the bent portion Includes a grooved portion for 
enhancing the processing precision of the bending* 

20 

20. An Infolnnatlon recording/ reproducing apparatus 
according to claim 18, wherein? 

the bent portion is formed so that its bent height 
dimension Is smaller than a dimension of the slider along 
26 a first direction which is a rotation axis direction of the 
disk; and 

a dimension of the driving sub -means along the first 
direction is smaller than the dimension of the slider along 
the first direction. 

30 

21. An information recording/reproducing apparatus 
according to claim 7, wherein: 

the head support mechanism further comprises a driving 
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sub -means formation member on which the driving sub -means 
is formed: and 

recording/reproducing signal wiring coupled to the head 
Is formed on the driving sub -means formation member. 



apparatus according to claim 7, wherein: 

the plurality of plate spring portions of the head 
support mechanism are a plurality of parallel springs formed 
substantially perpendicular to the disk surface; and 

the driving sub-means translates the head along a 
tracking direction. 

23 » (Amended) An Information recording/ reproducing 
apparatus according to claim 7« wherein: 

the plurality of plate spring portions of the head 
support mechanism are disposed in a radial arrangement from 
a rotation center of the slider; and 

the driving sub-means rotates the slider around the 
rotation center « and causes the head to have a micro -movement 
along a tracking direction. 

24. An information recording/reproducing apparatus 
according to claim 23 , wherein the plurality of plate spring 
portions comprise a plate spring portion having a 
longitudinal direction along the tracking direction* 



22. (Amended) An 



Information 



recording/ reproducing 



25. An Information recording/reproducing apparatus 
according to claim 23, wherein the plurality of plate spring 
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the thin film comprises a pair of thin films; 

the pair of thin films are disposed substantially 
parallel to the disk surface; and 

voltages having reverse phases are applied to the thin 
5 film provided on one side of the head and the thin film 
provided on the other side of the head so that the thin films 
warp in opposite directions. 

I 

63- An information recording/ reproducing apparatus 
10 according to claim 7, wherein: 

the thin film comprises a pair of thin films; 
the pair of thin films are disposed substantially 
parallel to the disk surface; and 

voltages having the same phase are applied to the thin 
15 film provided on one side of the head and the thin film 
provided on the other side of the head so that the thin films 
warp in the same direction. 

64. Axi Information recording/reproducing apparatus 
20 according to claim 39, wherein the thin film comprises an 

underlying layer. 

65. An information recording/ reproducing apparatus 
according to claim 64, wherein the underlying layer 

25 comprises a PT layer, a PLT layer, a PBTi03 layer, an SrTi03 
layer, or a BaTi03 layer. 

66. An information recording /reproducing apparatus 
according to claim 65, wherein the PLT layer contains 

30 substantially no Zr. 

67. An information recording/reproducing apparatus 
according to claim 64, wherein: 
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the thin film comprises a metal film which is layered 
adjacent to the underlying layer; and 

the metal film comprises either a platlniam film or a 
titanium film. 

5 

68. An information recording/reproducing apparatus 
according to claim 39, wherein the hase material Includes 
wiring for applying a voltage to the thin film. 

10 69. An information recording/reproducing apparatus 
according to claim 68, wherein the wiring is formed after 
the thin film is formed on the base material - 



70. (Amended) A method for manufacturing a head support 
16 mechanism comprising a head and a slider for carrying the 

head« the head being caused to track by main driving means, 
wherein t the head support mechanism further comprises 
driving sub-means comprising a thin film and causing the 
head to have a micro -movement r the head support mechanism 

20 further comprises a flexure for supporting the slider; 

the driving sub-means is formed on the flexure and causes 
the head to have a micro -movement by utilizing flexural 
deformation of the thin film; the flexure includes a 
plurality of plate spring portions; the thin film is formed 

25 on a base material; and the thin film is formed on the base 
material by using a film growth process, comprising: 

a first step of forming the thin film on the base material 
by using a film growth process; and 

a second step of attaching the slider carrying the bead 

30 onto the base material. 

71. A method for manufacturing a head support mechanism 
according to claim 70, wherein the first step comprises a 



2001^3^148 23:09 ^S. YAMAMOTO OSAKA P. 27/182 



F21480 



third step of forming the thin film on the base material 
by using a direct film growth prooess. 
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